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Dear Sirs 

EUROPEAN PATENT EP-B-05257839 
(European Patent Application no. 91908963.1) 

PROPRIETOR: BIOSITB DIAGNOSTICS, INC. 

(former proprietor Afiymax Technologies, N. V.) 

TITLE: RECOMBINANT LIBRARY SCREENING METHODS 

OurRef: SMW/CG5699244 

OPPOSITION is filed against the above Patent by 
Cambridge Antibody Technology Limi 



whose address is: The Science Park, Men^urn, C^nbridgeshire, SG8 6EJ, 
United Kingdc 





Please debit the Opposition Fee fro\p d^^accjWt number 2805.0013 under references 
number C5501. 

The Opponent has appoi^e&S§*ft^ Se£n M. Walton and others of Mewburn 

Ellis, whose address in the U^ismdicited above. A list of authorised representatives is 
enclosed. ^^"^ J 

The Patent is opposed in its entirety. All claims are invalid and revocation of the Patent for 
all designated states is requested. 

The Grounds of Opposition are that the subject-matter of the Patent is not patentable within 
the terms of Articles 52 to 57 EPC (Article 100(a) EPC) and that the Patent does not disclose 
the invention in a manner sufficiently clear and complete for it to be carried out by a person 
skilled in the art (Article 100(b) EPC). 

Facts, evidence and arguments in support of these grounds are presented herein, beginning 
overleaf. A copy of this notice of opposition is enclosed herewith for the Proprietor. 

Should the Opposition Division feel unable to agree to complete revocation of the Patent, 
Oral Proceedings are requested before a Decision is taken. 



Offices also at Bristol Cambridge 
Manchester Newcastle 



FACTS, EVIDENCE AND ARGUMENT IN SUPPORT OF THE OPPOSITION OF 
CAMBRIDGE ANTIBODY TECHNOLOGY LIMITED TO EP-B-0527S39OF 
BIOSTTE DIAGNOSTICS INC vox f 939 ur 

CONTENTS 

1 Documents on which the Opposition is Based 

2 General Summary of the Opponent's Case 

3 Lack of Priority Entitlement for Insufficient Disclosure of the Claimed Invention 

3. 1 Introductory Remarks 

3.2 EPO Decided Case Law on Sufficiency of Disclosure 

3.3 Consideration of Sufficiency of Disclosure by the Examination Division 

3.4 The Insufficient Nature of the Disclosure of the Priority Document 

4 Unpatentability (Article 100(a) EPQ - Lack of Novelty 

4. 1 Lack of Novelty in View of Lack of Priority Entitlement 
42. Lack of Novelty Irrespective of Priority Entitlement 

5 Unpatentability (Article 100(a) EPQ - Lack of Inventive Activity 

5. 1 The claimed display of a multichain protein on the surface of viruses lacked an 
inventive step for failure to solve any technical problem 

5.2 The "concept" of the claimed invention was obvious 

6 Insufficiency of Disclosure (Article 100(b) EPC) 

7 Conclusion 



1 The Opposition is based on the following documents, two copies of which are 

enclosed herewith: 

Dl SMITH - published 1985, Science 228: 1315-1317 

D2 RASCHED - published 1986, Microbiological Reviews 50: 401-427 

D3 DE LA CRUZ - published 1987, J. Biol. Chem. 263: 4318-4322 

D4 BETTER - published 1988, Science 240: 1041-1043 

D5 PARMLEY - published 1988, Gene 73: 305-3 1 8 

D6 WO88/06330 - GENEX, published 1988 

D7 PARMLEY H- published 1989, Adv. Exp. Med. Biol. 251: 215-8 

D8 WO90/02809 - PROTEIN ENGINEERING CORPORATION, published 22 March 

£ 9 P^OR^TY DOCUMENT - for the Opposed Patent, and filed 1 May 1990 
SI? EP: A T 03 <> 8 6S4. filed 13 November 1989 and published 16 May 1990 

SV " Pn onty document filed 12 November 1990 for EPA 91913039.3, published 

23 January 1992 

SJ? MOCAFFERTY - published 6 December 1990, Nature 348: 552-554 

309^314 ^ December 1990 ' Pr oteins: Structure. Function and Genetics 8: 

DM SmS^ 1992^ doCUment med 6 March 1991 for EPA 91913039.3 published 23 

D15 St 717271 ' AFFYMAX " P^oatioa of EPA 91908963.1, led to Opposed 

R\n 5?£ Gm S*°9 M " P»M»hed 1991, Nucleic Acids Research 19: 4133-4137 
5 \l £™£™ hcatl ? n of EPA 91913039.3 as WO92/01047 on 23 January 1992 
D18 ROBERTS - published March 1992, PNAS USA 89:2429-2433 
D19 GENEX LETTER -to EPO dated 18 November 1992 
D20 PROTEIN ENGINEERING CORPORATION LETTER - to EPO dated 22 
September 1994 

A ??l^Cl 1 , e ^ to EPO dated 14 February 1996 in the present case 
D22 KLUG DECLARATION - Professor Sir Aaron Klug, PhD 
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2 General Summary of the Opponent's Case 



2. 1 The Patentee seeks to claim the benefit of a filing date of 1 May 1991 and a priority 
date of 1 May 1990. 

2.2 The disclosure in the Opposed Patent and the Priority Document (D9) made no 
technical contribution to the state of the art 

2.3 At the time of filing there was a teaching in the art against it being possible to 
display large inserts and protein domains on the surface of organisms such as 
filamentous bacteriophage, as indeed was argued by the Applicant during 
prosecution. Against this background, the Applicant asserted that it would be 
possible to display multichain proteins and drafted a specification containing no 
experimental results but a hypothetical experimental "example" alleged to lead the 
skilled person to success. 

2.4 The claims were allowed by the Examining Division (ED) in the belief that the 
specification contains experimental evidence overturning the prejudice of the 
ordinary skilled person. Hie ED relied on an explicit statements from the Applicant 
on page 3 of its letter of 14 February 1996 (herewith D21) that: 

"The specification provides both general guidelines and detailed 
exemplification of the concept" 

and Example 1 provides details for all necessary steps. 

2.5 However, as is explained below, even the narrowest embodiment described 
hypothetically in Example 1 of the Patent and priority document is not operable. It 
would have represented an undue burden of experimentation for the ordinary person 
skilled in the art to have identified flaws in the protocol and made all modifications 
required to the described approach in order to achieve success. 

2.6 Even a relatively small amount of experimentation would have been undue in the 
present case because of the state of the art teaching against it being possible to 
display inserts, especially proteinaceous binding domains, of over about 100 amino 
acids on filamentous phage. The ordinary skilled person would have been sceptical 
of the mere assertions made in the specification, unsupported by any experimental 
results, and failure to achieve success as described in Example 1 would have been 
consistent with his expectations . He would have had no motivation to undertake a 
major research effort to seek success by modifying the described procedure, because 
he would not have expected success to be possible at all. 

2.7 In prosecution, the Applicant stated (letter of 14 February 1996, page 3, D21) 

"if was unexpected that a multichain protein could assemble on the 
surface of a phage both such that the phage remains viable and 
permitting the protein to be screened as a result of assuming 
conformation permitting binding to a known ligand" 

2.8 The Applicant furthermore referred to a number of "obviously justifiable concerns" 
relating to problems anticipated for any attempt to display a large insert on a 
filamentous phage; and the specific warning of D5 (PARMLEY). See page 4 of the 
letter of 14 February 1996. 




Problems expected by the ordinary skilled person prior to the filing remained 
problems expected by the ordinary skilled person, based on "OBVIOUSLY 
JUSTIFIABLE CONCERN", since they were not overcome by the teaching 
provided by the Applicant The ordinary skilled person would still have been led to 
failure - in keeping with his expectations. 

Overall, the Patent is invalid for insufficiency of disclosure of and lack of support 
for the claimed subject-matter* and also lacks inventive activity in accordance with 
the principles discussed in T694/92 (MYCOGEN). MYCOGEN and other 
decisions of EPO Technical Boards of Appeal have made it clear that a claim scope 
must be commensurate with the contribution made to the art There must be 
sufficient disclosure of and support for the subject-matter of the claims across their 
whole breadth- 

The lack of sufficient disclosure in the priority document - which contains nothing 
to change the expectations of the skilled person at the time - leads to a lack of 
priority entitlement for all claims. 

This leads to a lack of novelty under Article 54(3) EPC of most if not all claims 
over experimental work performed by the present Opponent and provided with 
additional discussion in priority documents Dll and D14 filed 12 November 1990 
and 6 March 1991, respectively. Priority from these documents was claimed by the 
European patent application 919130393 published on 23 January 1992 as 
WO92/01047 (D15). y 

As a "concept* 9 at least claim 1 can be said to lack novelty over D10 (MRQ under 
Article 54(3) EPC, irrespective of priority entitlement. Other claims lack inventive 
activity over this document in view of their lack of priority entitlement and the 
failure of the alleged inventors to provide an enabling disclosure. 

All claims lack inventive activity, irrespective of priority entitlement over Dl 
(SMITH), D3 (DE LA CRUZ), D5 (PARMLEY) and D7 (PARMLEY II), D6 
(GENEX), and D8 (PROTEIN ENGINEERING CORPORATION. Dl (SMITH) 
was considered during prosecution, but the arguments employed by the Applicant to 
persuade the E x a minin g Division of the presence of inventive activity relied wholly 
on the specification being supposed to provide experimental results and an enabling 
disclosure overturning the expectations of the skilled person at the time. Given the 
lack of sufficient disclosure of the claimed subject-matter, the skilled person would 
still have believed display of functional multichain proteins such as antibody Fab's 
on the surface of bacteriophage such as filamentous bacteriophage not to be 
possible, even though desirable. The claimed invention involved no inventive 
activity. The other documents were not considered dining prosecution. 
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3 Zacfc of Priority Entitlement for Insufficient Disclosure of the Claimed Invention 



3 . 1 Introductory Remarks 

3.1.1 It is well-established that for there to be priority entitlement the relevant priority 
document must contain an enabling disclosure of the claimed subject-matter, that is 
to say the priority document must disclose the claimed invention in a manner 
sufficiently clear and complete for it to be carried out by a person skilled in the art 
(See for example EPO Board of Appeal Decisions T206/83 and T8 1/87.) 

3 . 1 .2 The principles established for consideration of sufficiency of disclosure in a patent . 
specification apply equally to the priority document. The following discussion is 
therefore applied both in respect of the lack of priority entitlement of the claims of 
the Opposed Patent, and invalidity of the Opposed Patent for insufficiency of 
disclosure (see Section 6 below). 

3.1 .3 The European patent application as filed and published differed from the priority 
document at least by addition of the passage from page 9, middle of line 9, to page 
10, line 10, of the appli catio n as published. See D15 herewith. This passage added 
reference to the MCCAFFERTY and BASS papers cited herein as D12 and D13, 
demonstrating display on filamentous bacteriophage of large protein domains, 
including scFv antibody molecules in which Ig VH and VL domains associate to -* 
provide an antigen binding site. Information on successful display of such large 
protein domains in functional form was not available at the claimed priority date. 



3.2 EPO Decided Case Law on Sufficiency of Disclosure 

3.2.1 A number of Decisions of EPO Technical Boards of Appeal explain that Article 83 
EPC requires information to be given in the application as filed: 

"which would lead the skilled person necessarily and directly towards success 
across the whole scope of the claim". 

For example, in T435/91, under 2.2.1 of the Reasons for the Decision, it is stated: 

"In the Board's Judgment the criteria for determining the sufficiency of the 
disclosure are the same for all inventions, irrespective of the way in which they are 
defined, be it by way of structural terms of their technical features or by their 
function. In both cases, the requirement of sufficient disclosure can only mean that 
the whole subject-matter that is defined in the claims, and not only part of it, must 
be capable of being carried out by the skilled person without the burden of an 
undue amount of experimentation or the application of inventive ingenuity" 

3.2.2 The Decision in another case, T409/91, is summed up in its headnote thus: 

"The questions of sufficiency and of support by the description are questions of fact 
which have to be answered on the basis of the available evidence having regard to 
the balance of probabilities in each individual case. Although the requirements of 
sufficient disclosure of the invention (Art. 83 EPC) and support by the description 
(Art. 84 EPC) are related to different parts of the patent application, they give effect 
to the same legal principle that the patent monopoly should be justified by the 
technical contribution to the art " (emphasis added). 




Under 3.3 of the Reasons for the Decision, T409/91 quotes with approval a much 
earlier Decision T26/81 which stated: 



"the claims should not extend to subject-matter which, after reading the description, 
would still not be at the disposal of the person skilled in the art". 

Thus, there is a legal requirement for a European patent specification to provide 
justification for the award of an exclusive patent right by way of enabling disclosure 
commensurate with the breadth of protection accorded by the patent The Patentee 
must have provided a technical contribution to the art in order for the granting of a 
patent to be warranted, and the value of the patent, as measured by its scope, must 
be commensurate with the contribution made. 

T694/92 (MY COGEN) has been hailed as a landmark decision in the clarity of 
explanation of the inter-play between Articles 83, 84 and 56. 

The Decision states (Reason 3): 

"... a proper balance must be found between, on the one hand, the actual technical 
contribution to the state of the art by the invention disclosed in said patent or patent 
application, if any, and, on the other hand, the manner of claiming so that, if patent 
protection is granted, its scope is fair and adequate" [emphases in the actual 
decision] 

The Board then consider each of Articles 84, 83 and 56 in turn, noting with respect 
to Article 84: 

"...questions of clarity or support may affect the decision on issues tender Article 
100 EPC, such as novelty (Article 54 EPC), inventive step (Article 56 EPC) or 
sufficiency of disclosure (Article 83 EPC). " 

and with respect to Article 83: 

"...the extent to which an invention is sufficiently disclosed is highly relevant when 
considering the issue of support within the meaning of Article 84 EPC, because both 
these requirements reflect the same general principle, namely that the scope of a 
granted patent should correspond to its technical contribution to the state of the 
art." J 

Further in respect of Article 83 the Board stated: 

"... more technical details and more than one example may be necessary in order to 
support claims of a broad scope, for example where the achievement of a given 
technical effect by known techniques in different areas of application constitutes the 
essence of the invention and serious doubts exist as to whether the said effect can 
readily be obtained for the whole range of applications claimed." 

As to Article 56, the Board stated: 

"If the non-obviousness of a claimed invention is based on a given technical effect, 
the latter should, in principle, be achievable over the whole area claimed" 

This is consistent with a finding of lack of inventive step in T939/92 where the 
effect alleged to provide inventive step was not credible for all claimed alternatives. 



o « # 



3.2. 10 The fundamental in all this is that since any patent has a potentially restrictive effect 
on the public, a patent is only ever justified in return for the applicant having made a 
tangible technical contribution to the art, and the breadth of patent awarded must be 
commensurate with what has actually been provided 
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3.3 Consideration of Sufficiency of Disclosure by the Examination Division 

3.3.1 During prosecution, the Examining Division (ED) did not specifically consider 
sufficiency of disclosure in the priority document because, unlike in the present 
Opposition, intervening prior art was not cited 

3.3.2 The ED did comment on sufficiency of disclosure of what was claim 1 at the time of 
the first examination report dated 6 June 1995. That claim required the presence of 
a "tag" and the ED noted that *The only example given in the application describes 
a method in which no tag protein and no tag ligand protein are used, i.e. the method 
of claim 8." That claim was cancelled by the Applicant and the present claims, not 
requiring the presence of a tag, formed basis for further prosecution and grant 

3.3.3 The ED did not appreciate that the "example" given in the application is 
hypothetical, being written in the present tense and including no relevant 
experimental data . The claimed invention relates to display of multichain proteins ^ 
such as antibodies that are large molecules, requiring proper folding and proper 
association between chains in order to function and be selectable by binding to a 
ligand 

3.3.4 The ED was further not in a position to appreciate that the hypothetical example 
contains a variety of technical flaws that mean that an ordinary skilled person 
seeking to follow the protocol would not have succeeded in displaying any 
functional multichain protein on the surface of a bacteriophage as claimed 

3.3.5 This is discussed in detail below with reference to the KLUG DECLARATION 
(D22). 

3.3.6 The Patentee may seek to argue that the changes which it can now be seen are 

r \ required to be made in order to make Example 1 work would have been obvious to 

' the skilled person based on the disclosure, but clearly they were not obvious to the 

named inventors when the application was actually filed 



3 .4 The Insufficient Nature of the Disclosure of the Priority Document (D9) 

3.4.1 Generally, what is considered an "undue burden of experimentation" depends on the 
state of mind of the person skilled in the art and what the specification provides to 
change his expectations 

3.4.2 It is important to recognise that the sufficiency of disclosure and the inter-related 
issue of support for the claims must be assessed with reference to the expectations 
of the person skilled in the art at the claimed priority date. His state of mind, or 
"mind-set", is important with regard to what can be considered **undue burden of 
experimentation" in trying to achieve particular experimental goals. As will be 
discussed, and as is in fact the Patentee's position as stated during prosecution, even 

. ibr the display on the surface of proteinaceous binding domains on the surface of 
viruses, indeed one kind of virus - filamentous bacteriophages, there was in the art 
at the time strong teaching against expecting that this should be possible at all - a 
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prejudice. 

The Priority Document does not contain any teaching relevant to what is claimed 
that would have been of any substance or use to a skilled person at the relevant date, 
and no relevant experimental results . The absence of experimental results would 
have led the ordinary skilled person to regard the disclosure with real scepticism, 
bearing in mind the prejudice. He would have had no reason to believe from the 
specification that he should disregard his knowledge of the art and accept the 
contrary mere assertions of the specification. 

Moreover, this is compounded by the fact that should the ordinary skilled person 
have overcome his scepticism to the extent of being prepared to try to follow the 
hypothetical Example 1, he would have been led to feilure. The reasons for such 
failure can be seen now, because by virtue of the later work of others it is now 
known that contrary to expectations it is possible to display multichain protein 
domains on the surface of viruses such as filamentous bacteriophage. However, at 
the claimed priority date the skilled person (with prior art expectation of feilure) 
would not have known why he failed with the hypothetical protocols asserted to 
work. He would have concluded, could only have concluded on the basis of 
information available to him, that his expectation of feilure was correct 

The point cannot be over-emphasized that the state of mind of the person skilled in 
the art is crucial in assessing what is and is not undue burden of experimentation. 
Given the expectation of failure taught by the art as characterised by the Patentee, 
even a relatively small amount of experimentation would have been excessive. 

The Patent contains insufficient disclosure of display on the surface of viruses, 
especially filamentous bacteriophage. 

As noted, it is important to consider the twin issues of sufficiency and support 
against the background of the state of the art at the time. The Opponent largely 
agrees with the assessment of the state of the art made by the Applicant during 
prosecution, in terms of the teaching against possibilities for protein display on 
viruses such as filamentous phage. (Note the Opponent does not agree with the 
Applicant's proposition that the invention as claimed involves inventive activity.) 

In its submission of 14 February 1996 (D21), the Applicant stated (page 3: 

*7f was unexpected that a multichain protein could assemble on the 
surface of a phage both such that the phage remains viable and 
permitting the protein to be screened as a result of assuming 
conformation permitting binding to a known ligand" 

That is true. 

Furthermore, on page 6, the Applicant pointed out that *T>2" (now D5 - 
PARMLEY): 

"specifically warns against display of large single-chain 
peptides ...[and]... recommends (page 315) that the largest size 
of fragment for display on a filamentous phage should be 100- 
300 bp (corresponding to 33-100 amino acids). 99 

Continuing, the Applicant referred to "an obviously justifiable concern" - AN 
OBVIOUSLY JUSTIFIABLE CONCERN - relating to ability of phage to display, 



and noted other potential problems. 

3.4. 12 These statements of the expectations of the ordinary skilled person at the time are 
consistent with statements made by other, independent parties on the same subject. 

3.4. 13 The Applicant in the present case itself referred in the same letter to Bass et al. 
(D13) (published by scientists at Genentech, Inc.), who said: 

"There are, however, several important limitations in using such fusion 
phage ... [J]t has been shown that fusion phage are useful only for 
displaying proteins of less than 100 and preferably less than 50 residues, 
because large inserts presumably disrupt the function of gene HI, and 
therefore phage assembly and infectivity. n [citing D4, PARMLBY] 

3.4.14 An unrelated applicant for D6 (GENEX) stated in its prosecution in relation to 

C a ability to display the antibody molecule it calls a "SCAD" (in which Ig VH and Ig 

>A VL domain are supposed to associate as they do in antibodies and Fab's to provide 

l^J an antigen binding site): 

"it was not apparent at this time that the binding capabilities of a SCAD 

[ f 'single chain antibody domain 99 ] would be maintained after its 

expression on the surface of a virus. It was this doubt that existed 

concerning whether the expressed SCAD would still be functional that ^ 

would not have led a person skilled in the art to prepare the organisms 

as claimed, [from the prosecution of D6 (GENEX) - letter of 18 

November 1 992, filed herewith as Dl 9] 

3.4.15 Another party, the applicant for D8 (PROTEIN ENGINEERING CORPORATION) 
stated in its prosecution: 

"Smith 9 s 57 residue EcoBI fragment likewise does not qualify as a 
"proteinaceous binding domains 9 \ for the reasons discussed in the 
Ladner Declaration. Nor would it be obvious to substitute a longer 
insert for the fragment in question, as even with just a 57 residue insert, 
the phage were "partially defective in infectivity" (page 1315, 3d col.). 
Smith comments, "it is unlikely that fusion phage will accommodate 
inserts as large as the average coding sequence 99 , (page 1316, 3d col). 
Bass, et al. ... states that Smith f s method is suitable for "display of small 
protein fragments (10-50 amino acids)" and that "it has been shown that 
fusion phage are useful only for displaying proteins of less than 100 and 
preferably less than 50 residues, because large inserts presumably 
disrupt the function of gene HI and therefore phage assembly and 
infectivity. 



) 



Smith did not advocate display of entire foreign proteins on is 
phage, indeed, he chose to fragment EcoRI rather than insert it, 
intact, into the gUI protein. Based on his experience with the 
fragment, he warned against use of large inserts, and therefore 
discouraged a person of ordinary skill form attempting to 
display foreign proteins on the surface of the phage" 

[from the prosecution of D8 (PROTEIN ENGINEERING CORPORATION) - letter 
of 22 September 1994 (page 3), filed herewith as D20] 
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3.4.16 Thus, there was a well-recognised teaching in the art that display of proteins, 
particularly of greater than 100 amino acids, would not work. 

3.4. 1 7 This is additional to the absence of evidence that a protein domain would be able to . 
fold into a functional, binding form on the surface of a bacteriophage. 

3.4.18 There were further issues surrounding ability of chain components of a multi-chain 
protein to assemble correctly on the surface of bacteriophage. 

3.4.19 Against this background, the specification merely asserts that display of large 
multichain proteins such as Fab's will work. As noted, the ordinary person skilled 
in the art would have been highly sceptical, given the complete absence of 
experimental results in the application. Reading the Patent specification at the filing 
date or claimed priority date would not have changed the skilled person's 
expectations. 

3.4.20 The disclosure in the specification of the Patent did 20$ make any contribution to the 
art which would have changed the expectations of the ordinary skilled person. 

This is discussed herein with particular reference to the KLUG DECLARATION 
filed herewith. 

3.4.21 There was a prejudice in the art against the display of large, folded domains, the 
relevant alleged experiments in the Patent are prophetic and the document does not 
provide an enabling disclosure. A person skilled in the art who at the priority date 
followed the procedures taught by the Patent would have failed to obtain folded and 
functional antibody domains or other multichain proteins displayed on the surface of 
any virus (e.g. filamentous bacteriophage) because of serious errors in the teaching 
(identified in detail in the KLUG DECLARATION). This failure would have been 
as expected . Faced with failure in confirmation of his expectations, the person 
skilled in the art would have had no motivation at all to look into the experimental 
details proposed by the Patent to determine the nature of the errors and how they 
might be corrected. Indeed, he would have had no reason to assume there were 
errors there at all - given his expectation of failure based on the prior teaching in the 
art against display of large polypeptides. It is only now, following work by 
scientists of the present Opponent who showed experimentally that large folded 
domains such as single-chain Fv antibody molecules can be displayed on the surface 
of secreted bacteriophage and moreover that multichain proteins such as antibody 
Fab fragments can also be displayed, that there is motivation to go back and analyse 
the Priority Document D9 (and Patent) in detail to se e the errors. See the following 
documents for this experimental work: D12 - MCCAFFERTY- showing display of 
scFv antibody molecules, D17 - CAT - showing display of scFv antibody molecules 
and other proteins, including various multichain proteins: Fab's in Examples 7, 25, 
26, 27, 33, 40, and 41, the enzyme alkaline phosphatase, which requires 
dimerisation to function, in Examples 1 1, 12, 30, 31 and 32, Fv antibody molecules 
in Example 39, (and priority documents (Dll, especially Examples 7, 13 and 14, 
D14, especially Examples 7, 13 and 14), and D16 - HOOGENBOOM). 

3.4.22 D18 (ROBERTS) provides independent evidence of recognition of the present 
Opponent's work being responsible for overcoming the prejudices in the art and 
demonstrating for the first time that it is possible to display large protein domains in 
a functional, folded form on the surface of bacteriophage ,stating: 

n A single-chain antibody ( ~250 amino acids) (7) and human 
growth hormone (191 amino acids) (9) have been displayed on 
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the surface of phage as gene III fusion proteins. Thus, there 
does not seem to be a serious limitation on the size of displayed 
proteins ^ [emphasis added; (7) is D12 MCCAFFERTY and (9) 
isD13BASSj 

As of its date, the Priority Document D9 (and Patent) is fatally flawed, failing to 
provide an enabling disclosure for the ordinary skilled person to display large folded 
domains and multichain proteins on the surface of any virus and certainly any 
filamentous bacteriophage. 

If the hypothetical methodology were to be followed, a functional phage antibody 
fusion display would not be generated. Looking at Example 1 in detail, it has flaws 
in three areas - construction of the vectors, construction of the antibody phage 
display library and selection of antigen binding phage antibodies - any one of which 
would be fatal to operability. 

These points are explained in detail by Sir Aaron Klug in the KLUG 
DECLARATION, D22. Rather than recite portions of that document here, the OD 
is requested to read and consider it in detail. However, the main points are as 
follows. 

3.4.26 . Construction of vectors 

&e^nstoetion^f^flie j vectorfdTetS5&^^e^ 

amber stop codon is incorporated into the signal sequence of gene III; the signal 
recognition sequence is missing for cleavage of the leader sequence from mature 
gene HI protein and there is a -1 frameshift which makes gene m out-of-frame. 
Each and every one of these defects in the vector fdTedSXNS would, if not 
corrected during the construction of the antibody library, prevent generation of 
viable phage displaying Fab fragments. 

3.4.27 Construction of antibody library 

The construction of the heavy chain gene antibody library by fusion at the 5 % end of 
gene EI is described in the Priority Document (and Patent) as being "in the manner 
described by Huse et aT. No suggestion is made of any need to correct the stop 
codon in the gene III leader sequence or the lack of a signal cleavage sequence, nor 
procedures to do this. There is no correction for the frameshift in the vector during 
the construction of the antibody library, correction which would require complex 
experimentation. Anyone following the teaching of the Priority Document (and 
Patent) would not succeed in producing antibody fragments displayed on phage. 
Furthermore, defects in the methods described for construction of the light chain 
library would prevent the formation of the combined heavy-light chain expression 
library and hence the display of Fab fragments. 

3.4.28 Selection of phage displaying antibody binding to specific antigen 

The Priority Document (and Patent) also fails at the later step of the selection of 
phage antibody by binding to specific antigen- The description of affinity 
purification of phage in the example from the foot of page 26 (page 8 of the Patent) 
is at best unclear. It describes binding of phage expressing antibody to a purified 
antibody and then selecting phage antibodies which bind to the purified antibody 
using a biotinylated anti-mouse IgG followed by streptavidin. This method would 
only apply to isolating phage antibodies which recognise or are recognised by other 
antibodies. This does not rely on or demonstrate functional expression of an 
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antibody or member of a binding pair in the selection process- Further, the method 
used an anti-mouse IgG to bind to a purified antibody which is in turn bound to a 
phage antibody specific for it However, one would expect the anti-mouse IgG to 
bind to any phage in the library expressing a Fab fragment rather than to select one 
which has the desired specificity. The Priority Document (and Patent) provides no 
evidence of creation of an antibody library displayed on phage nor any ability to 
isolate antibodies which bind particular antigens from that library. 

3.4.29 Despite the lack of evidence in all areas, the Priority Document says, on page 2, 
lines 12-14, (and the Patent says on page 2, at line 32): 

"Quite surprisingly, the present invention JulfiUs these and other related needs" 

3.4.30 The Opponent agrees that the display of functional antibody fragments on the 
surface of bacteriophage was surprising in view of the prior art, including the 
teaching away. However, it is clear that the disclosure in the Priority Document and 
Patent provides nothing to change the state of the art. Nothing is contributed to 
change the expectation of success; no enabling disclosure is provided. 

3.4.3 1 It was only in view of the concrete experimental evidence provided by the present 
Opponent and published in documents cited herein that the prior art teaching and 
expectation of failure was overturned. For instance, as discussed below Dl 1, filed 
on 12 November 1990 and serving as a priority document for EPA 91913039.3 
published on 23 January 1992 as WO92/01047 (D17), contains the first . 
experimental demonstration of display of functional antibody Fab molecules able to 
bind antigen (see especially Example 7 on pages 31-33). Dl 1 also contains 
experimental demonstration of display of a non-antibody multichain protein, namely 
the enzyme alkaline phosphatase which functions o nly a s a homodimer. See 
Examples 13 and 14 on pages 39-41. D12 - MCCAFFERTY - was the first 
publication showing that it is possible to display large, folded protein domains such 
as antibody molecules on the surface of viruses (specifically filamentous 
bacteriophage), and D16 - HOOGENBOOM - further published the results of 
experiments demonstrating functional display of Fab's on viruses (again 
filamentous bacteriophage). Only in view of this proof that success is possible can 
someone with specialist knowledge return to the disclosure of D9, the present 
priority document (and the Opposed Patent), and see where they went wrong (as 
discussed above). Fundamentally, however, the person skilled in the art reading the 
Priority Document D9 at the claimed priority date or the Patent specification at its 
deemed filing date would still have expected failure, because no results are provided 
to prove that success can be achieved in spite of the prior art expectation. 
Furthermore, if he had summoned enough motivation to try the proposed protocol, 
he still would have failed, because the paper, proposed protocol is flawed, in so 
many ways as to be unworkable, certainly unworkable without undue burden or 
inventive activity. 

3.4.32 Summarising the insufficiency of disclosure leading to lack of priority entitlement: 

(i) There was no evidence of the ability of viruses including bacteriophage to 
display a folded binding domain. 

(ii) The state of the art indicated that any large inserts over about 100 amino acids, 
whether proteinaceous or not, would not work, something well recognised by 
interested parties. 



(iii) The Applicant itself further noted "OBVIOUSLY JUSTIFIABLE 
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CONCERNS" facing the skilled person. 

(iv) The specification asserted that display of any multichain protein domain, 
including over 100 amino acids, would work, but provided no experimental 
demonstration. 

(v) The only hypothetical protocol (proposing display of Fab' s) provided is deeply 
flawed. 

(vi) A skilled person attempting to follow the protocol at the time would have failed 
to achieve display of Fab 's on the surface of phage particles. 

(vii) This would have been consistent with the skilled person's expectations and 
they would have had no motivation to look for "correctable" errors in the protocol. 

(viii) For the ordinary skilled person to have looked for errors, found them all and 
corrected them all, and eventually to have achieved what is now known to be 
possible, in view of experimental work of others (e.g. as disclosed in Dl 1, D12, 
D13, D14, D16 and D17) but thought at the time not to be possible, would have 
represented an undue burden of experimentation- 

(ix) Both the priority document and the patent specification fail to disclose the ^ 
claimed invention in a manner sufficiently clear and compl ete for it to be carried out 
^by-a-person-s kill c d in t fae-art 

(x) The claims are directed to subject-matter which, after reading the description, 
was still not at the disposal of the person skilled in the art. 
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Unpatentability - Article 100(a) EPC (Articles 52 to 57) - Lack of Novelty 



Lack of Novelty in View of Lack of Priority Entitlement 

At least claims 1-5 and 8-12 lack novelty over Dll and D14, priority documents for 
EPA 919130393 published as WO92/01047 

Example 7 describe experiments in which Fab molecules were successfully 
displayed on filamentous bacteriophage. Examples 13 and 14 describe experiments 
in which a further multichain protein, the enzyme alkaline phosphatase, was 
displayed on filamentous bacteriophage and confirmed by its enzymatic activity to 
be in a functional, dimerised form. These examples appear in D17, the publication 
of EPA 91913039.3 as Examples 7, 1 1 and 12. 

This disclosure clearly destroys the novelty of claim 1 . 

Certainly if "optional" and "if desired" steps in claim 2 are ignored, the disclosure 
in these experimental examples also destroys the novelty of claim 2, it not being 
clear that the reference to the method being "for screening a DNA library" has any 
limitation in the claim, given the reference in steps (i) and (ii) to only first and 
second "nucleotide sequence members of the library" encoding first and second 
chains of one multichain protein. Selection **by means of the ligand" is shown in 
Example 7 by binding to lysozyme and in Examples 14 and 15 by enzymatic 
activity. 

In any case, further discussion of the use of filamentous bacteriophage to display 
proteins including multichain proteins appears in Dl 1 on page 6 (use of 
bacteriophage displaying VH/VL pairs for screening libraries), and especially pages 
10-11: see the statement of invention beginning at page 10, line 9, and the 
subsequent steps, including screening for binding (lines 19-20), recovering packages 
(lines 22-23) and isolating the nucleotide sequence encoding the binding molecule 
(lines23-29). Lines 30-34 of page 10 indicate that the binding molecule may be a 
fragment or derivative of an antibody and may be an enzyme. As noted the 
experimental exemplification includes multichain Fab fragments of antibodies and 
the multichain enzyme alkaline phosphatase. Pages 1-2 discuss antibody fragments 
known to bind antigen, including the multichain fragments Fv and Fab. See also 
pages 16-17 for discussion and explanation of screening. 

The passage beginning at line 35 of page 10 indicates the relevant virus may be a 
filamentous bacteriophage, as indeed is specifically exemplified, so claim 3 further 
lacks novelty. 

The same passage refers to fd, and page 12 (line 32) to fl, fd and Ml 3, so claim 4 
lacks novelty. Note that phages M13, fd and Fl are extremely similar are for 
current purposes wholly equivalent. D2 (RASCHED) states (first column): 

"They resemble each other so closely that it is legitimate to 
consider them as slight mutations of basically the same phage. 
Except for a small number of changes their DNA sequences are 
identical" 

This is reinforced by the fact that the amino acid sequences of gene HI 
protein are identical for fd, Fl and M13 and the DNA sequences have just 
a few silent base changes. 
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4. 1 .8 Claim 4 therefore lacks novelty, 
4.1.9 



™^??^ ental , ™5*» "Ptoy A» PDI coat protein and this is discussed on 
pages 1 0- 1 1 , so claim 5 also lacks novelty. on 

^ri KS? ? eady ', Examp 1 le 7 bribes display of Fab antibody fragments and Fv 
antibody fragments are also mentioned as further multichain aribody frWents for 
display on bactenophage. Claim 9 therefore lacks novelty. ™ y,ra 8 mentsfor 

Both Fy molecules and Fab molecules include an antibody heavy chain variable 
region (see e.g. pages 1-2), so claim 10 lacks novelty. The CKSPdSSSSf 
claim 10 also lacks novelty over the indication on page 1 1 , at Imes3-4 Se 
sequence may be inserted after the signal sequence of gene BT\ 

a^d e H^^n C bridg ^ g Page ?i^u° f D1 1 ex P Iain ** trades of antibody heavy 
- =\ 311(1 c £ ams be Provided by means of amplification - see e c line Q 

0 sTlpte Claim 11 hck " ovd * See also line 2 P of page 17, aTdlmes^ of the 



4.1.10 



4.1.11 



O 4.1.12 



4.1.13 



Claim 12 also lacks novelty. Pages 2-3 of Dl 1 make it clear that the aim of the 
screenmg process is to identify antibodies or other multich^rotemsTr fusion 
m therapeutic compositions (see e.g. page 2, line 25, and page 3 lm^3) and ^ 
-diagnQsnc_contexts-^age-2Q^ — S ' ii} 211(1 



4. 1. 14 The same or similar passages as referred to here are also found in D14. 

4 - 2 lack of Novelty Irrespe ctive of Priority Entitlement 
4.2.1 



The "concept" (Applicant's word) of claim 1, claim 2, claim 8, claim 9 claim 1 0 
claim 1 1 and claim 12 is disclosed by D10 (MRC). ' 

• 3 4 ' 2 ' 2 w as filed on 13 November 1989 (before the priority date claimed bv the 

aSE* IS e ^P« blis Jed on 16 May 1990 /it is Serefore^or arTu^der 
^ Article 54(3) EPC, irrespective of priority entitlement 

JIk^?^ 7 concern ^ with ^ ^ects: identification of ability of VH domains 

^ domains («» so-called "single Smam liga^SsT 
and cloning and expression of antibody V gene repertoires. J ' 

With respect to the latter, page 9, first column, starting at line 41 states: 

"...the cloned ds cDNA may be inserted into an expression vector 
already containing sequences encoding one or more constant domains to 
allow the vector to express Ig-type chains. The expression of FaT 
fronts, for example, would have the advantagfoZr/vta^nents 
that the heavy and light chains would tend to asfociate ihrougUh " 
constant domains in addition to the variable domains wZfna 



4.2.3 



4.2.4 
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DNA sequence encoding any protein effector molecule, such as a toxin, 
enzyme, label or another ligand. The variable domain sequences may 
also be linked to proteins on the outer side of bacteria or phage" 

4.2.5 The second column of the page goes onto discuss screening of libraries for binding 
activities. The passage going over onto page 10 says: 

"the ligand may be joined to a protein subunit of a multimeric 
protein, to a phage coat protein, or to an outer membrane 
protein ofE. coli such as ompA or lamB. Such fusions to phage 
or bacterial proteins also offers possibilities of selecting 
bacteria displaying ligands with antigen binding specificities " 

4.2.6 This proposes in general terns the idea or concept of fusing antibody fragments 
including multichain Fv and Fab fragments to a phage coat protein for display 
allowing for screening for binding activities (although this is not supported by data, 
nor are filamentous bacteriophage suggested from within the generic term "phage")* 

4.2.7 The next paragraph beginning at line 15 indicates that this suggestion of screening 
applies not only to the "single chain ligands" that form one independent aspect of 
the disclosed invention, but also: 

"associated ligands, for example, the associated Ig heavy. and 
light chain variable domains. For example, repertoires of 
heavy and light chain variable genes may be cloned such that 
two domains are expressed together" 

4.2.8 The first complete paragraph in the second column on page 10 stresses advantages 
of Fab fragments: 

"Although the binding activities of non-covalently associated 
heavy and light chain variable domains (Fv fragments) may be 
screened, suitable fusion proteins may drive the association of 
the variable domain partners. Thus Fab fragments are more 
likely to be associated than the Fv fragments, as the heavy 
chain variable domain is attached to a single heavy chain 
constant domain, and the light chain variable domain is 
attached to a single light chain variable domain, and the two 
constant domains associate together. " 

4.2.9 A similar discussion appears on page 15 at lines 45-50. 

4.2.10 Thus there is no novelty in the "concept" of claim 1, claim 2, claim 8, claim 9, claim 
10, claim 11 and claim 12 in view of D10, although like the Opposed Patent the 
relevant proposals in D10 are not supported by data. 
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5 Unpatentability - ^rtfcte 700ft) .EPC (Articles 52 to 57) - Zodfc of Inventive 

Activity 

5.1 The claimed display of a multichain protein on the surface of viruses lacked 
inventive activity f or failure to solve anv technical problem 

5.1.1 This is closely related to the invalidity on the ground of Article 1 00 (b) EPC for 
failure to meet the requirements of Articles 83 and 84, discussed already above in 
relation to the Priority Document and specifically addressed below. 

5. 1 .2 During prosecution, the Applicant tried to emphasize problems and uncertainties in 
the art, and a prejudice against being able to achieve what is claimed. However, 
with no experimental data being included in the specification and the only 
hypothetical example in the Patentee not being operable by the ordinary skilled 
person at the relevant date, it is clear that the claims are not directed to a technical 
solution provided by the disclosure for a technical problem. 

5. 1 .3 Only display of short peptides was considered v iable by the skilled person on the 
surface of a filamentous bacteriophage (Dl - SMITH), and there was an expectation 
that it would not be possible to achieve display of larger protein domains (as 
evidenced by Dl - SMITH, D3 - DE LA CRUZ, D5 - PARMLEY, D7 - PARMLEY 
II, D13 - BASS, D 18 ROBERTS, and the Patentee's own characterisation of the_ L. 

statenpf (he urit 



5. 1 .4 However, insofar as display using the technique of D 1 SMITH provided a technique 
for selection of random, mutated peptides, (page 1316), it was not inventive to want 
to provide this to a system for display of proteins such as antibodies to allow for 
selection of proteins able to bind targets of interest 

5. 1 .5 See, for example, D6 - GENEX - and D8 - PROTEIN ENGINEERING 
CORPORATION - for disclosure of the concept of display of protein domains, 
including-antibodies in **SCAD" format, on the surface of particles such as 
bacteriophage which contain nucleic acid encoding the displayed protein, and 
selection of protein domains that bind target ligand of interest 

5.1.6 The concept is also disclosed in D10 - MRC, see especially pages 9 and 10 as 
discussed above (citable in view of the present lack of priority entitlement). 

5.1.7 For proteinaceous binding domains, though, the state of the art was such that the 
ordinary person skilled in the art expected it not to be possible to display these on 
the surface of bacteriophage such as filamentous bacteriophage (just one kind of 
bacteriophage), and was deterred from trying. 

5.1.8 The single, hypothetical example provided by the Patent does not work . 
Accordingly, the skilled person's expectation of it not being possible to display 
proteinaceous binding domains on the surface of filamentous bacteriophage would 
have been confirmed had he tried the hypothetical experimental approach suggested 
in Example 1 of the Patent 

5.1.9 The Patentee may argue that alteration of the approach of Example 1 would have 
been obvious based on the specification. However, if it had been obvious at the 
filing date or claimed priority date that this is necessary then surely the application 
as filed would have disclosed it, rather than teaching an approach which does not 
work. After all, the named inventors are claiming to be of "greater than ordinary 
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skill" in claiming to have made a patentable invention that would not have been 
attainable by the ordinary person skilled in the art 

5 110 It should be borne in mind also that given an expectation of failure and the absence 
of experimental results in the specification to motivate the person skilled in the art 
to proceed, the amount of experimentation which must be considered to provide an 
"undue burden*' is at a low threshold. The skilled in the art expected the claimed 
display not to be possible, given the state of the art at the time. He would have been 
sceptical of the mere, unsupported assertions in the specification of the application 
given the complete absence of any experimental results. The person skilled in the 
art has been described by the EPO as "lazy" and he would have needed to overcome 
some real inertia for him to go against the prejudice in the art even to try to perform 
the experimental procedure suggested in Example 1 of the specification. Even it he 
managed to motivate himself to try the procedure, the inevitable failure would have 
simply served to confirm his expectation and he would have had no motivation to 
look critically at the procedure to see if he could unearth one or more features to 
vary. 

5 111 Overall, there is a lack of inventive step or inventive activity because the claims 
extend to subject-matter which does not solve the technical problem. 
Fundamentally, the invention is unpatentable because the disclosure in the 
specification contributed absolutely nothing to the art at the claimed priority date 
(T694/92). 

5.1.12 What was "not obvious" before the application and priority document were filed 
remained "not obvious" in view of the disclosure. 

5 2 The "concept* ' of the claimed invention was obvious 

5.2.1 SMITH (Dl) had already provided means for creating of large libraries of random 
peptide sequences in order to select for a binder of interest. 

52. 2 P ARMLEY (D5) further proposed creation of large libraries (see e.g. page 305, 
second column, going on to page 306). See also D7- P ARMLEY IL 

5 2.3 DE LA CRUZ (D3) employed peptides displayed on filamentous phage in epitope 
mapping. 

5 2 4 These did not teach display and selection of proteinaceous domains nor multichain 
proteins, and SMITH and PARMLEY in fact taught away technically. The Patent 
specification merely asserts, contrary to the expectation of the ordinary person 
skilled in the art at the time, that such display would work, completely tailing to 
provide technical support for what is claimed. The concept, however, was obvious. 
While it might have been "not obvious" from the prior art that multichain 
proteinaceous display would work, it remained "not obvious" from the patent 
specification, since nothing was provided to change the mind-set of the ordinary 
skilled person. There is a lack of inventive activity disclosed in the specification 
(T694/92 and T939/92). 

5 2 5 D 10 (MRC), citable given the present lack of priority entitlement, proposes in 

general terms the idea or concept of fusing antibody fragments including multichain 
Fv and Fab fragments to a phage coat protein for display allowing for screening for 
binding activities (top of page 10), although this is not supp orted by data, nor are 
filamentous bacteriophage suggested from within the generic term phage . 
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D8 (PROTEIN ENGINEERING CORPORATION) is a full prior art patent 
application which like the Opposed Patent contains only speculative, hypothetical 
disclosure. It contains no experimental results. However, it proposes display of 
'^proteinaceous binding domains" on the surface of a variety of different "genetic 
packages", including a number of viruses and bacteriophage including filamentous 
bacteriophage (see e.g. the hypothetical. Example 1). 

D6 (GENEX) is a yet further hypothetical disclosure, again proposing display on 
bacteriophage (specifically 'phage lambda, see hypothetical Example 1) of 
"SCAD's" - single chain antibody domains. A "SCAD** is intended in D6 to refer 
to a polypeptide which comprises an antibody VH and an antibody VL domain. 
Significantly, for the SCAD's to be able to bind antigen it is intended by D6 that the 
VH and VL domains associate, with one another to form an antigen binding site, as 
they do in natural antibodies and in Fv fragments and Fab fragments. 

D4 (BETTER) indicates advantages of Fab fragments and their production by 
expression in bacteria (see e.g. first and second columns of page 1041, also the 
passage bridging pages 1042-1043). 

As a concept or simple idea, choosing Fv fragments or Fab fragments as molecules 
to want to display on viruses such as bacteriophage was obvious. The purpose of 

wantog-to-perfomi such display was known irom Dl - SMITH, JU>5 - PARMLEY 

and D 7 - PARMLEY II, D6 - GENEX, D 8 - PROTEIN ENGINEERING 
CORPORATION, and D10 - MRC, as noted above, i.e. ability to screen for binding 
molecules in neat packages containing nucleic acid encoding the binding molecules. 

5JL 1 0 The invention as claimed lacks inventive activity over any one of these documents 
taken either alone or in combination with D4 (BETTER). 

5.2. 1 1 The Applicant pointed out OBVIOUSLY JUSTIFIABLE CONCERNS facing the 
skilled person as noted. Whereas inventive activity may reside in. overcoming 
prejudices or expectations and showing that a result can be achieved, in the absence 
of the provision of a disclosure that addresses the OBVIOUSLY JUSTIFIABLE 
CONCERNS and actually overcomes the prejudice there can be no inventive step in 
simple statement of the problem in a claim, and provision of an inoperable protocol 
in the description., 



5.2.7 

Q 5.2.8 
5.2.9 



5.3 



All claims lack inventive activity. 
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Insufficiency of Disclosure - Article 100(b) EPC 

This is an important aspect of the Opponent's attack on the OPP 0 ^^^ 
serious invSty. However, since the points made abovewith respect to a lack of 
SSnrSSsure in the priority document apply under this heading they are not 
repeated here. 

Section 3 above with reference to the Klug Declaration, and other comments in 

to thTSJKrf ■ characterisation of the state of the art at the time are folly 
SSr^raT^wS^e Opponent's case for invalidity of the Patent under Article 

100(b) EPC. 

The Klug Declaration explains the flaws in the disclosure in the Patent and 
concludes: 

"Aperson attempting phage display of antibodies by the methods of the 
Dower patent would not succeed." 



Conclusion 



The Opposed Patent has provided nothing of technical value for the person skilled 
in the art 

It appears only to have been granted at all because the Examining Division was not 
in a position to appreciate the serious flaws in the hypothetical experimentation. It 
is not clear in fact that the Examining Division appreciated that the experiments 
aimed at what was eventually claimed are in fact hypothetical. 

There is a failure to provide sufficient information to enable the person skilled in the 
art to cany out what is claimed and there is invalidity for failure to satisfy the 
cooperative requirements of Articles 83, 84 and 56 EPC (as explained in T694/92). 

The Patentee has so far managed to obtain a patent which goes against the 
fundamental requirement of the patent system for there to be a quid pro quo for the 
grant of a patent, in the form of a tangible, valuable contribution being made to the 
state of the art 

T81/87 discussed clearly the 

"misuse of the priority system if som e parties in a competitive situation were 

-allowed^ojamp~ahead of others on the basts oj mere expectations and by omitting 
the critical features necessary. " 

T81/87 further noted: 

"Missing elements recognised as essential only later on are not part of the 
disclosure and gaps with regard to basic constituents cannot be retrospectively 
filed by relying on knowledge acquired in this manner" 

T409/91 concludes: 

"Claims should not extend to subject-matter which, after reading the description, 
would still not be at the disposal of the person skilled in the art" 

The Patent should be revoked. 

Yours faithfully, 



Se^nM. Walton 

AUTHORISED REPRESENTATIVE 
FOR THE OPPONENT 

CAMBRIDGE ANTIBODY TECHNOLOGY LIMITED 
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IIuIgGMOnFOR S'-GTC CAC CTT GGT GTT GCT GGG CTT-3' 
HuIgMFOR 5 ! -TQG AftG AGG CAC GVV CTT TTC TTM 1 

Human Vic Back Primers 

IIuVkUBACK 5»-GAC ATC CAG ATG ACC CAG TCT CC-3' 

HuVK2aBACK 5'-<3VT GTT GIG A1G ACT CAG TCT CC-3' 

IIuVK3aBACK 5'-GAA ATT GTG TTG AOG CAG TCT CC-3' 

HuV<4aBACK 5'-GAC ATC GIG ATG AOC CAG TCT OC-3' 

HuVicSaBACK 5'-GAA AOG ACA CTC AOG CAG TCT CC-3' 

IluVK6aBACK 5'-<3AA ATT GTG CTG ACT CAG TCT CC-3' 

Human Jk Forward Primers 



" ]|u]>clFOR 5'-A0G TTT GAT TIC CAC CTT GGT CGC-3^ 

HujKiFPR 5'-M3 TTT GAT CTC CAG CTT GGT COC-3* 

HuJ»c3POR ' 5'-ACG TTT GAT ATC CAC TTT GGT OOC-3' 

'HuJ»c4FOR 5 ^ -AOG- TTT- GAT CIC CAC CTT GGT COC-3' 

*IuJk5F6r ■ 5 f -ACG'. TTT AAT CTC CAG TOG TGT- OOC-3 ' 

HulKlBACKNot .5'rG^ TC^ : TTC TOG ACT. TOO GOC OQC AOS TTT CAX.riCCAC ..CTJ : GG£ 0£-3'- 

• ■"• T .SSaSIo : 5-gag "to rrc tcg act tgc ggc ogc ace ttt"gm ctc cm. err ggt. crc-3» 

n ^BACKNot 5'-GAG TCA TTC TOG ACT TGC GGC OQC AGG TTT G7VT CIC CAC CTT GGT CCC 3 
- 5'-GWS TCA TTC TGG ACT TGC GGC OQC AOG TIT AAT CTC CAG 1t"J» TGT 

I luman k Constant Region Primers 



Table to(*)0!igonucl«iide primers used for PCR of human immunoglobulin genes 
Oligo Name Sequence 
Human VII Back Primers 
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I luman JH Forward Trimers 

HujHl-2FOR 5'-TGA GGA GAC GGT GAC CAG GGT GOC-3* 

HuJH3FOR 5'-TGA AGA GAC GGT GAC CAT TGT OOC-3' 

HuJH4-5FOR 5'-TGA GGA GAC GGT GAC CAG GGT T0C-3 f 

HuJH6FOR 5'-TGA GGA GAC GGT GAC OGT GGT OOC-3 1 



I luman Heavy Chain Constant Region Primers 



HuCXFOR 5 r -TGA WjA VIC TGT AGG GGC CAC TGT CTT-3' 

HuCXPORNotl 5' -GAG TCA TIC TOG ACT TGC GQC OQC TIA TIA 'iGA ACA TIC T?r AGi OX: CAC TGT CIT- 3 

iiuCXroRNoi2 S'-gag tca nc to; act roc gqc oqc ttt aga ttc tgt AGG ar: tgt ctt-v 

linker ollgos 

Reverse JII for scFv linker 

RlluJIll-2 S'-GCA OOC TOG TCA O0G TCT CCT CAG GH3 G-3' 

RHu]M3 5'-GGA CAA TOG TCA COG TCT CIT CAG GIG G-3' 

RIIuJIM-S 5'-GAA COC TOG TCA OOG TCT OCT CAG GIG G-3' 

R1IuJII6 5*-GGA OCA OGG TCA COG TCT OCT CAG GIG C-3' 

Reverse IgCMCi 1 1 primer for Pab linker 

RllulgGMCUlFOR 5'-AAG OCT AGO AAC AGC AAG GIG GAC-3' 

Reverse Vk for scFv linker 

RIluVKiaBACKI-v S'-GGA GAC 1X53 GTC ATC/TGG ATG TCC GAT CU3 a>3' 

RriuV*2aBACKFv 5»-GGA GAC TGA GTC ATC'.ACA ACA TCC GAT (XK U:-3' 

RIIuVjc33b'aCKPv. S'-GGA GAC TOO GTC AAC ACA ATT TOC GAT OaS.CC-O' 

RIIuVie4aBACKFv 5'-GGA GAC TOG GTC ATC ADG* ATG TOC GAT COG U:-3' 

RIIuVicSaBACKFv 5'~GGA GAC TOO GTG ACT GTC GIT TOO GAT (1X5 fj;-V 

RIIuV»c6aBACKFv S'-GGA GAC TGA GTC AGO ACA ATT TOC GAT CCK rx>3' 

Reverse Vk for Fab linker 



IIuCkKOR 5'-AGA CIC OCT GIT rjAA OCT CTT-3' 

IluCicFORNolI 5 '-CAG TCA TIC TtlJ ACT TCTC GQC OQC TIA ITA A A t TIC TLX: O T (71T <AA G.TV CIT-.J' 

HtiCK-F<;RNot2 S'-cag tca tit: *nr, at Tt?r ox: err tva »-n* *pt* ot irrr *aa ot i-it-v 

I riimati X Hack primers 

IluXIBACK 5' -CAG TCT GIG TTG AOG CAG OGG OC-3 1 

IIuX2BACK 5'-CAG TCT GOC CIG ACT CAG OCT GC-3' 

IIuX3aBACK 5 '-TCC TAT GTG CIG ACT CAG OCA OC-3' 

IIuXJbBACK S'-TCT TCP GAG CIG ACT CAG GAC OC-3* -. 

IIuX4BACK 5»-CAC GTr ATA CTG ACT CAA OOG OC-3 ? 

IhiXSBACK 5'-CAG OCT GOG CTC ACT CAG OOG TC-3' 

UuX6BACK 5'-AAT TTT ATG CIG ACT CAG OOC CA-3' 

Human X Forward Primers 

IIuJXIFOR 5'-ACC TAG GAC GST GN-' CIT GST COC- 3' 

llu JX2-3IOR 5*-AOC TAG GAC GGT CAT, CTT GOT COC-3* 

HuJX4-5FOR 5'-AGC TAA AAC GSr GAG CIG GGT COC-3' 

Hu JX1FORIMOT 5' -GAG TCA TIC TGG ACT 1GC GQC OGC ACT T/\; . W: G?r GAC CIT OTP iXV.-V 

Uu JX2-3FORNOT 5* -GAG TCA TTC TOG ACT TOC GQC CGC AOC T/Vj; t AC OCT CAG CIT GGT UX:-V 

I In JX4-5FORNOT S'-GAG TCA TTC TOG ACT TGC GQC CGC ACT TAA AAC GGT (W3 CIG GGT (TT-V 



Human X Omstnnl Region Primers 



T*Me II. Deduced protdn >6q«ncM of heavy and light ehmioM ntocttd fro« ummmamxed library 
Oxazolooc bioder 

BSA Binders 
Lytfazyme bt»der»: 

MOOT CSUOMS • ««,n»»«,j.TY OtfKatfg»«On)rilgnM UJMttJ » J« we fl(nw MWB 



TkJble- tO 



RIIuVKlaBACKFab 5'-GGA GAC TGG GIC ATC 'IOG ATG TOG GCC A'K: UT Ui-3' 

RIIuVK2aBACKFab 5'-<GGA GAC TGC GDC ATC K'A ACA TOG OiX: Alt; O.T «>-V 

RIhiVw3aBACKFnb 5--GCA GAC H3C GTC AAC ACA ATT TOG Gi: Alt: <7.rr <J^J f 

RIIuV»c4aBACKl-ab 5»-0GA GAC TGG GTC ATC AOG ATG TOG CCt: A'h* 

RHuVlcSaBACKFab 5'-<3GA G*L* 1X3C CIG AGT GIC GTT TOG CIT: Alt' O :r U>-3' 

RI Iu VKftaB ACKFab 5'~GGA GAC TGC GTC AGC ACA ATT TOG GCX ATC ttt-.V 

Reverse VX for svFv linker 

RIIuVXBACKIFv S'-OQC GOC 1X30 GIC AAC ACA GAC TGC GAT CXG U7V UJG OCA GAG-3' 

RIIuVXBACK2Fv 5'-GCA G9C TGA GIC AGA OCA GAC TGC GAT CCG CX'A COG OC1A GAG- 3 ' 

RUuVXBACK3aFv 5«-GGT QGC TGA GTC AQC ACA TAG GAC GAT CT15 Ct'A an CCA GAG- 3' 

RlIuVXBACIObFv 5 f -GGG TOC TGA GIC AGC TCA GAA GAC GAT CX.H (X* UG CCA GAG-3 1 

RHuVXBACK4Fv 5'-G0C GGT TGA GIC AGT ATA AOG TGC GAT CXI? CCh CCG OCA GAG-3* 

RFIuVXBACKSFv 5»-GAC GOC TGA GTC AGC ACA GAC TGC GAT CI« a*A OGG CCA GAG-3* 

RIIuVXBACK6Fv 5'-WG GGC TCA GIC AGC ATA AAA TIC CAT at; (tW fXH f.CA GAG-3 • 

Reverse VX for Fab linker 

RIIuVXBACKlFab 5'-GGC GGC TGC GTC AAC ACA GAC TGG GOC ATC GGP TGG GCA-3' 

RHuVXBACK2Fab 5'-GCA GGC TGA GTC AGA OCA GAC TG3 GOC ATC (XT GGT TGG GCA-3' 

RI luVXB ACK3aFab 5' -GGT GGC TGA GIC AGO ACA TAG GAG GCC ATC f?.T GCT 1X33 GCA-3 1 

RI IuVXBACK3bFab S'-GGG TOC TGA GTC AGC TCA GAA GAG GGC ATC (TTT <73T 'ICG CCJ\-V 

RI iu VXBACK4Fab S'-GQC GGr TGA GTC AGT ATA AOG TOG GGC ATC art TC3G a^-3 1 

RIIuVXBACKSFab 5'-G?C GGC TGA GTC AGC ACA GAC TGG (3CX; A'ltt (JCT «Tr TO 5 GCA-3 1 

RIIuVXBACK6Fnb 5'-TGG GGC TGA C?IC AHC ATA AAA TIG GTX: ATC «7T Gr;r TO; <7*A-3' 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAi^CALE DOCUMENTS 



U LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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